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These are the source test reports for AP 42 section 11.17 Lime Manufacturing.
They are referenced in the database as a group, Lime Manufacturing source tests.
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Thwrnnghe

Commonwealth of Penmnsylvamia
Environmental Resources
July 5, 1983

Source Test Review

Data File
Bellefonte Lime Company
Spring Township, Centre County

()
John &, Pitulski }yJ%vﬂ-
Alr Quality Progrdm Specialist
Division of Technical Services and Monitoring
Bureau of Alr Quality Control

g - m il . . ) m . Y
CthJmmmmrMmhmgamdemmmmmﬁmmﬂonww

The No. 5 Kiln at Bellefonte Lime Co. is a Traylor Company
production kiln with a rated feed capacity of approximately 37.5 tons per hour,
Gaseous effluent from the unit is controlled by a Chemico §-F venturi wet scrubber
in combination with a cyclonic seperator.,

Two particulate compliance tests were conducted on March 23, 1988 by Mease
Engineering Assoclates at the exhaust stack servicing the kiln, Both tests appear
to have been conducted in accordance with the applicable test methods and are
acceptable to the Department.

The following information was extracted from the test reports

-

19.02
59000
0,083

Test Run No. L

Kiln Production Rate (tons/hr) 19,24
Volumetric Flowrate (dsctm) 53400
Particulate Concentration (gr/dsct) 0,079
Particulate Emission Rate (Ib/hr) 36,0
Allowable FErnission Rate (Ib/hr) 20.4

v

rmanufactured limestone
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COMMONWEALTH OF PENNSYLVANIA

June &, 1988
P Fe® - 033 M
Source Test Report Review

-y
Lo B]aime‘tmwmnmml\ﬁm\
Chief, Source Testing & Monitoring Section

.
Richard L. Maxwell, Jr. ‘!/WJWW
Chief, Enginearing %@PVItn»
LHHTHHJ<JF1NﬂF‘!md|1‘y Control
Witliamsport Regional Office

Atached s a test report for particulate source TﬂﬂTTHW|rwwﬂWmemjnm1
*/?ﬁliﬂ hy Nease Engineering Associates on the #5 Time kiln at Bellefonte
Lime's Bellefonte Plant., Would you please have umw‘unﬂ on your staff
review this report for conformance with Chapter 139 procedures, etc.

Also attached are copies of inspection memos by Alam Bigatel and myself.
Tim Brooks observed the first test and a portion of the second,

This is the same kiln tested by the Source Testing and Monitoring Section
on 8/20/87 (Test 00887).

RLM/ skl
Attachments

ce: File
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COMMONWEALTH OF DENHSTLVANTA
Aprdl 13, 1988
SUBJECT:  Bellefonte Lime Company
Bellefonte, Cantre County
THAOUGH:  Michard L., Maoowell, Jr.

T File #14-002 Chief, Enginearing Services
W B amspore Reglon

FROMS Kan J. 8lgatel, Jahn €, Aechambault,
A Poltution Conteol Englnear Bistetct Suparvisor
Hawl, Rum D1striot Hawle Bgn DEstrict

O March 23, 1988, T observed a stack test at Bellefonte Lime Company,
Bellefonte, Centre County. The test was peeformed on 45 Lime Kiln
exhaust by Michael J, Mease Associates. Two tests ware performed on
the kiln.  Tim Brooks of the Diviston of Technical Services and
Mondtoring ohserved the test procedures, while Rich Maxwell and 1
observed the operating parameters of the kiln and the scrubber system,

I recorded the following paraweters every Fifteen minutess stone feed
pulley count, coal feed pulley count, kiln feed and tomperature, kiin
discharge end temperature, optical Vime temperature, fan amps, kiln
amps, coal mill amps, scrubber pump amps, % oxygen, kKiTn speed, kiin
foad, end draft, kiln discharge end draft, and prassure drop across
the sorubber, A copy of the ortgina) data sheet is fncluded with this
EIERC) o

I observed the pre-test leak check for Test Moo 1 at Bi30 AW, 1t was
peeformed at 15 taches of meecury and was scceptable,  The first test
grartad ot 55 AN with the kiln ruaning smoothly on 86 stone,
According to Bob Woodring, of Bellefonte Lime, straight © stone s no
Tongar run dn the kiles, Ratheer, B0 stone §5 used which 1 everything
betwaen L 1/2° and 174", This stone §4 the smallest stone sizing now
run through the kilns. The ke ran spoothly throughout the first
test wibh the only notable adjustment baing o decrease In the coal
Tead st approxfmately 9035 MM, This Ktln 46 run with the induced
drate fon running as hard as possible and with the coal Teed befng
adJusted to achieve the proper temperatures throughout the kilm,

Scrubber dreaft was resd from o wercury sanometer oeasurtng the pressure
drop across the scrubber and demister, At first, thers wore some
problems with the vacuus Hloa seal near the scorabber falet, hut this
was corrected early 1n the test and pressure drap remained steady at
around 1.4 inches of Mercury which s equivalent to 25,8 inches of
water, The ameter on the scorubber pump varied betwaen 45 and 46 awps,
The Flrst test was over at 11:03 A%, Tim Brooks observed the final
Teak check Tor this test, and 1t was acceptable,




Page 2
Bellefonte Lime Company

Tast #2 started at 11:55 AM, with Tim Brooks obsarving the pro«test lesk check.
As before, the kiln ran very consistently on the 80 stone, Hetween The LW
tests, however, the kiin had been siowed down to allow part of 1t to beat up

Lo get the final Vioe temperature into the correct range, Oyring the test, the

K1tn ran al a steady 88 ropoha The second test concluded at 206 PH,  No one

fram DER observed the final leak check, but e, Hease reported that 14 was

acceptable,

Lime production which determines the allowable particulate emfssion, was
determined using Bellatonta Lime Company's methods which they clate are accurate
o within approximately 3%, A counter on the stone Peed belt has been
calibrated mm‘deMmmmva|ummmmu ol irlwmaxmmr1mpmmlm!Mmmu Alse, with the BQ
stone, they know that .52% tons of Time are produced for each ton of stone Ted,
Therefore, by multiplylog the counter revolutions x the conversion factor,
dividing by 2000 to obtain tons and suleiplying by 529, the Tiee productlon
durdng the test can be ohtalned, For example;

| -| 4‘. . .1

(995, 376 « 994, OB9) x 120,49 « 2,000 % 0,526 » 41,044 T

AL 004 T w 2,533 hry w 19,240 t/hr,

il"'

(997, 121 ~»'“W$, R"JI L2049 « 2,000 x 0,526 » 35,700 7
] I

31,700 T o nwmmm o o 19,020 €/he,
Thare were several Ttems of note during these tests, The First was the obvious
rate out probles dowmiind Crom the seack., At a distance of approximately 100
yards From the stack, water deoplets wers falling to the ground although the day
was sunny and Cloudlags, 1nmwm»|drmptmLaymme||Imwrndrlwd taft behind a beown
staln fndicating that the water had made good contact with the Vime dust and
cloy dust, but that thls droplet was not being removed Crom the gas stream
by ﬁMM‘ﬂMMHMHMMhm Stpce the particulate im these droplets 1% going up Che
stack, 1t 45 belng counted as pacticulate MWNﬁﬂJﬂW!lmr the sarnling tradnm, Mike
Meage, Wlﬁh Mmmmmnlm and 1 spake to Bob Woodering about this problem, but he dld
not seem to understand tLs tnportance Lo Ihu'|menhnmm{&WNmmmwummﬂlawmqr
stouation, From the ampunt of buildeup on my car and my clipboard, this problem
appears te be stonificant to me,
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Bellefonte Lime Company

The stone entering the feed end of the kiln was ohviously coated with & brownish

red clay dust, This stone is coming from the Gent al Quarry and 15 congiderably
Niwlh@w than the pure Timestone previously qmnrwlwd from the deap mine near the
plant, This adaitional partlculate loading to the scrubbar may be anough .0
have put this source {nto non-compliance,

The company has stated since this scrubber was reshullt that there §8 more water
going to the scrubber than the desige engineers called for, They would Vike to
perfors some tests at Jower water fiow rates to see whether serubbing teproves
ar deterdorates, 6 45 concelvable that the scrubber s being flovded, causing
channeling, but this would need to be demonstrated before our permit conditiong
could be changed, Owerall, these tests were conducted with the source operating
tn a normal fashion om the dirtiest stone which could be expmeted to be used and
should provide meanlagful test results,

MBS car

coy Alan Bigatel
'Mﬁl!tmmm.nmﬂ.ﬁAwmnlillw
Hawh; MUmiﬂMmmaI (R
FR T 183 T T G W b A
Fawk Run Paesit File #lde300033




COMMONWEALTH OF PENNSYLVANIA

March 28, 1988

SUBJECT: Bellefonte Lime Company

Spring Township, Centre County
14-309-033

TO: Files

FROM: Richard L. Wmummﬂl,.mhwkwvm
Chief, Engineering Services
Bureau of Air Quality Control
Williamsport Regional Office

On 3/23/88 particulate stack testing was performed on the #5 lVime kiln by
Mike Mease and Associates. Two tests were performed on 3/23/88 and @&
third, to be conducted at a lower serubber water flow rate, was scheduled
for the 24th. 1 arrived approximately 1/2 hour after the commencement of
the first test but Alan Bigatel was present at the beginning. Tim Brooks
from the Division of Technical Services and Monitoring was also present
throughout the first test and for a portion of the second.

Alan recorded pertinent operating data every 15 minutes throughout both
tests. Scrubber pressure drop, as measured via a U tube manometer Tocated
at the scrubber, appeared Lo be consistent at 1.9-2.0 inches of Hg
(25.6-27.2 inches of water) throughout the two tests. This value
represents the pressure drop across the venturi and the demister. The
scrubber pressure drop recorded in the control room is slightly higher than
this. Scrubber pump motor amperage was consistent at 45-46 amps throughout
the two tests.

The plant was running B size stone for both tests and supposedly had been
doing so for several days. This is supposedly the smallest size now run.
They used to split -1 1/4 stone into two fractions, B and C. they now
sereen out the -1/4 fraction and run the 1 1/4 x 1/4 as the smallest size.
There was some problem (gap or broken wires) with the screen, however, as
some larger material was showing up in the 174 reject. This would tend to
bias the feed size higher during the tests than would typically be run as B
but it did not appear that a significant amout of reject was being
gengrated so any bias was probably not significant.

The stone being fed to the kiln was observed to be heavily coated with clay
or dirt. Additionally, John Bish was overheard to complain about the dirty
stone now being run since the deep mine closed and the kilns were dependent

upon the stone quarried from the company's surface mine.

Although legitimate opacity readings could not be made from anywhere on the
plart site, there did not appear to be any significant trailoff at the
point of scrubber plume steam dissipation. The plume looked as it normally
does.



Bellefonte Lime Company

Spring Township, Centre County
14309033

Page 2

March 28, 1988

Considering the gererally "good" appearance of the plume, it is probable
that the high parfiruhatw values found during the previous test can be
attributed to excessive moisture carryover from the demister. Dirty
reinont was observed from both #5 and #4 scrubbers. Alan's car, in fact,
which was parked downwind of the #4 scrubber, became so covered with dirt
from Painnut that it was mpnus|ld1- L0 Ses 1h|uuqh the windshield and
difficult to identify the color of the paint in a matter of only saveral
hours. GCredence for the theory unnl the excess \um|u|r ticulate emissions
can be attributed to rainout is also given by the fact that it appears that
accasions when excessive trailoff is observed occur on days with relatively
Tow humidity.

Both tests appeared to go quite smoothly,
We missed the final leak check of the second test,

RLM/skb
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Bellefonte Lime Company Particulate Emissions
M Bellefonte, Pennsylvania Page One

M CLIENT Bellefonte Lime Company

P.O. Box 448
m Bellefonte, Pennsylvania 16823

) TEST LOCATION: Bellefonte Lime Company
Ml PoQ. Box 448
Belleaf

onte, Pennsylvania 16823

Lime Kiln No. 5/Scrubber

M} UNIT TESTED:
TEST PURPOSE: g Determine the particulate emission
rate as requested by the Common-—
Ml wealth of Penngylvania Department of
Environmental Resources.

il
!
Ml TEST EQUIPMENT : Re

zarch Appliance Company
STAKSAMPLR" Portable Gas
wn Sampler, Model #2343,

METHODS « Particulates: EPA Method 5: and
mn as modified to conform with
DVEVRG Source Testing Manual

”| TEST PERSONNEL: Michael J. Mease
| Timothy J. Lockard

regquirements

mn TEST OBSERVERS: Timothy K. Brooks
Kichard Maxwell
M Allan Bigatell

PA Dept. Environmental Resources

1 TESTING FIRM: Mease Engineering Associates
| PoO. Box 721
College, PA 16804

State Cc

M“ Bld-692-4225

TESET ENGINERR.
TEST ENGINEER: oy o
N, / N b
o /:,'," /:;;r / / [" /l‘ e
A ANy I . A e
’ e ,&0¢¢A¢hﬁmﬁ,wﬂ‘”ﬂ%mdﬂ”m
b o
[ af o’
|

Michael J. Mease
Pennsylvania Professional Engineer No. 26809

il
]
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TEST DATA

Le fonte Lime Company
onte,

Pennsylvania

SUMMARY

Process:

Test Date

Stack Diameter,

Test Duration,

Lime Kiln No.

and Times

Inches
-~

Minutes

Sampling Nozzle Diameter, In.

Stack Gas

Stack Gas

18 deg. F.,

Stack Ga

Stack Gas

"
)

Stack Gas

#CO2

o oo
FOD

Stack Gas

Stack Gas

Stack Gas Flowrate,

70 deqg. ¥F.,

Percent

-

I

Volume Sampled, ACE

o du

29.92 in.Hg.,dry

Volume Sampled, S$SCF @

Temperature, deg. F.
Moisture Content, %

oot

Composition,
Molecular Weight
Flowrate, ACEM

SCFM @

29.92 in.Hg.,dry

sokinetic of Test

Particulate

Page Two

5/8crubber

Run

L1l:@3

6. 25

@.188

G2.352

63

L

“

e

22.0
és' “ 13

27

i

92,90 .

53,400

1@l

nnnnnwnn

20

a2,

Emissions

Run #2

w2388

il:Sﬁamw
2:07 pm
6. 25
126
@188

B2 9@

62,8

162

32,4

27 .4

91, 40

53,800

1a1

Average

625
1209
. l8s
6628

G2, 8

ney .

e e 0
.
47 o ] P
a4
e 402

92, 20Q

53,200

Lal
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Bellefonte Lime Compary
Bellefonte, Pennsylvania

TEST DATA SUMMARY: EMISSIONS SUMMARY

Particulate Emissions
Page Three

Process: Lime Kiln No. S/Scrubber

Test Date and Times

e : ny . », 2l
Particulates Captured, Grams
Front Halfe: Soluble

front Half: Ir Luble
Front Half: Acetone Wash

Filter

Soluble
luble
etone Wash

Baclk
Baok Ha.
Back Half: Ac

Particulate Concentration:; Grains/S8CF
{(Front half & Back Insol.)

Particulate Emission Rate, Lb./Hr.
(Front half & Back Insol.)

Process Weight Rate, Tons/Hour

Allowalble Emission Rate, Lb./Hr.

Bun #1 Run #2

o

B.0261 0.a38%
o.aa73 a7
d.e@4L & Bes2

@283

@B @541
0w
U.inid B.ag32

@aare B.agas

36 .0 v

19.24 19.02

24 .4 24,72

-

Averaqge

g.281

3 ‘EP » ‘;’

19,13

243
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Bellefonte Lime Company Particulate Emissions
pellefonte, Pennsylvania Page Foul

TEST PROCEDURE SUMMARY

The sampling ports on the 680.2% inch diameter & ack were located
approximately 20 feet downstream (3.98 diameters) from a f£low
disturbance. Two separate traverses of twelve points each were
sampled for a total of pwenty-four sampling points. The
gampling points were located at the folleowing distances, in
inches, from the inside stack walls: L.27, 4.84, 7.11, 18 .66,
15.06, 21.4%, 38.80, 45.19, 49.59, 53,14, 56.21, and 58.98.

The tests followed the BPA Method 5 procedures and those
procedures as required by the Penngylvanlia Department of
Envirconmantal Resourcds. These ineluded washing the probe with
beth distilled water and acetone and the analysis of impinger
golutions as outlined in Section 3.0 of this report. One Led
was reguired. However, we performed two tests to ingure better
tast rellability.

Test No. L@

The te heg
was conduacte

an at 8:5% am and concluded at 1L:03 am. The test
without interruption. -

Test No. @3

The test began at 11:56 am and concluded at 2:@7 pm. The test
was conducted without interruphtion.
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Bellefonte Lime Company Particulate

Emissions
Hukleiumte" Pennsylvania

o

Page Filve

PROCESS WEIGHT DFTEHM[NHT[HN

Process Welght rates were determined by taking stone integrator
readings over the test time period. Then, using a ratio of product
to limestone feed (0.525), the lime production rate, in tons per
hour was calceulated. The allowadle emission rate is then determined
by the formula:

Bo= (@.76)(F w w) ot

W)
Where:
A= Allowable particulate emission rate in lbs./hre.

F = Proc 5 factor (200 lbs./ton product)
W = Production Rate

o~

Process welght rates were monitored by Department of Environmental
Resources personnel .

SAMPLE RFHULTS UMMMb

Process emissions were caleulat tad by lw]“” the front half of the
sampling train and the ir »luble portion of the half of the
sampling train. The captured particulate was a brown color
Visilble particles were observed in the probe wash.

The average particulate concentration was determined to be @28
grains per standard cubic foot. The average parti
rate was determined to be 36.9 pounds per hour.

Tulate emission
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Ervironmental Consultants

LABORATORY WORKSHERT

Bl denty Feo e o el Run No, & Dates - Dol 38
Proceass &IME 6y, sample Box No.:_/
Filter Analyalas o Probe Wash Analyslas
BT Fer Whe gramy O F0é 7 Waan Volume,ml.
Filter Tare,gma (9p935w Acotone Dens L by, mg/ Ml —

Blank Volume,ml o e——
ITnaoluble Residue-Water Rimmw

Part.Increase,gm.

Impinger Water lLuoreass: Pnal Wb, 2.0
81T 0 el Lwopdnger (#) e ™ Lter Tare Wk, &o067 |
Plnﬁl‘whmmHWImmﬂxJme Tongol. PartwWe. 20970 /s
Tare Whe,gma o409 Water Wash Avnalysia, Hothle NMM;LLM
. HaO IToorease /¢ Bealer WH.,gms
* “Nmmlwmm(Nu.LJ
Total Water Volume Ipnoreased ., Soluble Part.Wt.,gons — O ]
[ Tmpinger #1 G ml. g4 &
Tmpinger & ﬁﬂ;f“
Tmpluger #3 “mmmmmm".ml Aoetone/Front Hall/Soluble .
|, Tmpineer #l I hMmM.buLLLUIML. -
TOTAL INCREASE D Boskxer Wi, ,Gne, (&6, 6 88
Tare Wt,, Gmi. L
Toploger Analyalse:s . Soluble Wk, CGna. 0. o |
“ Wash Bottle No. e
Ll ber W, gos POT A L [ETT)
: Ll ber Tare,gms Avetone/Baak HmldeuLHth
“ Total Insoluble 2222 : Wash Bottle No.
‘ Final Beskaer W, Baajer Wk, ,0ms, J57. L0004
Tare Wi (No. ) Tare Wt., Gma, &7 LoEo
m Total Joluble Saluble Wi,0ms. L .08,
anthwnuunrwniwht IWMWWW”
m 1 WA :
| Probe Waah
Tmpingers {(3ol.)
Toping ers {[mnul"L i
M ' Total (w/lup.) e LT ETLE
Potal (W0 30 e)  — ST
} ,-—""'—-,«",f' S T N .
Ml Shpnatures oA 0 ‘}{'"M"LPM. '
o W
Dates - 5

i
I
I
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m Enwvironmental Gonsultants
LABORATORY WORKSHIEET
LTI T [ PR S T Fan pm ol ) iy ;:> ':‘ =y o o
|“ Gllents By geman v LM Run Mo, & Dates o 3 - P
/
. - g - | - ' Y 44t
m Proceans LIME KiLr/ Sample Box No.o: 7
s
Fllter Analysis: Frobe Waah Analwals:
FiTier WE Tgrams  © 726068 Wash Volume,ml,
|||i Filter Tare,gqus O 5 d 00 Aveotons Denslty,mg/ml
Part. Inarease,gme (7. 190 Blank Volume,ml
_ Insoluble Resldue-Water Rinse
Im Jmpinger Water Tnoreases Ploal W, o 007
S11ies Gel dmpinger (#l): Filtar Tare W,

Fﬂwml\W&umwmrmhl”“L
m| Tare Wi, ,gmg

H@O Inoreage

Ingol, Part Wt {”‘“ﬁqn
Water Waah Analysla, Uu.h]n Novo,
Bealer W, ,gma K

Tare Wh,(No, 3 )

'!at

Total Water Volume lnmrmulﬂ-‘p' Soluble Pant, Wi, ,gms
“m Topinger 41 . mmd/);
Tmpinger #2 278wl 46 \
Twpinger #% % ..ml"7 Y Aeetone/Front Half/Soluble -
WI Impineer #l) Wagh Bottle No. G
E TOTAL TNCREASE Baanler Wt,,Gme, 1858765
Tare Wt,, Gma. [5G 7 f Y

Saluble WE,Gma ., (()wnu>\

........

dumploger Analyais:
mn Hagh Bottle N,
PLLber W, ,gng
FLlter Tare,gms
mn Total Insoluble
' Mlnal Beaker Wt

ALOTT yRalf il
Acetone/Back Half/Soluble
Wash Bottle No,
Beoakenr Wt,,Gma, 55 20

Tare Wt, (No. ) % Tare Wt., Gms. JETR L
nw Total Soluble D 05 e Soluble Wt,Cns, 0. GO,
Puwtiwnlmhﬂ Walpht Summanys
‘ ERSTY AT
IMI Pwubmkhmml LG 3
Tmpingers (Sol.)
Tmpiogera (Insol.)
mm | Total (w/dmp.) e " RIEmY
Total (w/o fep.) __ goans
.,,-""-;"'7 / g f' o o A :
mm Slpnatupey = o Akert b }-w/ ' .
Dates :§”5K1'4W
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!
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hﬁﬁﬁﬂwmﬁmeﬁ\ COMMONWEALTH CIF PENNSYLVANIA
i Loh w ] 1™ = UL o oo g SN 10 ry goy - “— e e g, g
R ‘HWWMM“N%M[ﬁMJHWVMMNWMMWH&KWHWUMWMH»
PEMNSYLVANTA Post Office HBox 2063
“l|r"““llllilllllmHHH!“I:::Hiiiiiiilll‘ Harrisburg, Pennsylvania 17120
g . Decernber 3, 1987
Burgaw of Air Quality Gontrol ‘ TET=T8T 6347
Mr. Michael 1. Mease
President
Mease Engineering Associates
PO Box 721
State College, PA 16304
s
Dear Mr. Mease:
Thmrmmwl@wmtocmlsmmmnhnmmlﬁurpmmthﬁmnﬁ:mmwmnggufThﬁ:Nku:Srmmmwylhwmmmmmmfkﬂm
at the Bellefonte Lime Company is acceptable to the Department.
Final acceptance of ﬂmaTmﬁtr%mmnﬂwwi“lmacxummngenmlummmiimﬁnﬁwm;aMxmﬁ1Mm:nmmmhﬁh
: mmmwmifmrmmuﬂiCUMMMate&ﬂ&amwﬂmﬂmmlhw(ﬂmwphmrlfm'oﬁ1mm:KMumuﬂwnent&ﬂfEmwinmnwwmmmnlmmmmuwcey
FhﬂﬁmwmwdIl&guhwﬂﬁwmmand'mnaSmmwcxMTeﬁtw”ghWammmL
L ]M'wmmEWNMHHHhawezmwycpmmﬂiwmsrﬁ@mmﬂing1Tﬂ$Tnatter,phwmmaﬁ@ﬂiiwﬂmrmncxmnmmﬂmwmh
Sincerely yours, . »
| g
m Source Testing Unit



|
|
|
|
!
|
I
|
I
I
|
I
I

& Enpimeers & Sur ;wvms

NMovember 26, 1987

M.

Bel

Robert Woodring

lefonte Lime Company

P.O. Box 448

Beal

Re s

lefonte, PA 166823

-~

Source Test Protoool
No. 5 Kiln/Scrubber System

Dear Mr. Woodring:

We
at

hereby propose to perform a particulate source emis
your facility with the following test procedures:

One partlvu]uiw test of approximately two hours will
conducted using the DER procedures (back half analysis of

tegt train included) on a llm@“tnno kiln/scrubber

ease Engineering Associates

sion test

Ll be

PLOCess .,

The vertical stack is approximately sixty and one-ouarter
ol ¥ Yy )

inches in diame
two sampling por
downstream of a silencer. We anti
four sampling points (twelve per traverse) at five
each for a total test time of cne hundred twenty m
We anticipate a minimurn sample volume of 5@ DSCE

2 and approximately sixty feet hi

ipate sampling

ghe  The
8 are located upprwmlmdtvly #wanty feeat
twanty

minutes
inutes.

The emission test train will use the standard Researah

mnpllunuw Company "STAKSAMPLR", model #

43, with

2

stainless steel or glass lined probe. Should ayclonic

llmw be evident, the test procedures will be discu
with DLVE.R. officials prior to the commencement of

PLOCBOX 721 @ ETATE COLLEGE. PENNSYLVANIA 16804 @ PHONE B14.692-4225

5@l
tasts .
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Bellefonte Lime Company

Source Test Protocol: No. 3 Kiln/Scrubber
Page Two of Two

Novembeyr 28, 1987

Sampling points will be located at the Ffollowing points:

Location

Point % Diameter (In. from stack wall)

L 2.1 L.zl
:E[ ‘::‘ » .7 "I' o ‘E’ “1‘

3 11.4 T.11
4 17,7 13,66
5 25.4 15,86
& 35.6 2L.45%

7 - ed.4 ig.8d
8 T5.6 45.19
.9 82,3 49,59
1 36 . 2 53.14
11 93.3 56 .21
12 97,9 58,98

Stack gas compositic
§

amples using a Fyrite Analyzer at the stack 5umpang
ports.

We anticipate one test day to complete the test. We will
parf 111w.:

before testing and begin testing early the following morning.
Due to a heavy scheduling workleoad, we propese to schedule the
tests for the week of December L4, L987; perhaps in the middle
of that week. We certainly will call with the exact test date
and time.

Very truly yours,
MEASE ENGINEERING ASSOCIATES

- ii" 4 ":” i}
muﬂmmﬁﬂmmﬁ";ﬂmyﬂhmmww
ﬂy
Michael J. Mease, P.E.
President

»
ll’-”-

MIM: eps

o will be determined with several gralb

equipment preparations and flowrate checks the day
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DETERMINATION OF PARTICULATE EMISSIONS FROM SOURCE TESTY

Ta Introduc
o
mm 1 1WM$‘mwmummmnacMﬂermﬂwmmggnwwwnetNMﬁdkfthﬁ-parnﬁmdawacmuMmWEmlon<mmuectkmu
surfaces and in solutions during soucce testing. The sampling train should be
m v’ analyzed within a maximum of 48 hours after collection.
i

. Pretest Preparation

mm ; A Field Materials

[ Glass fiber filters, Gelman type A, or equal.

mm I 2 Alundurn thimbles, Norton grades AL788, ALSIY, ALEES, or equal.
-
b Triple distilled and deionized water,

Il | "

. Acetone, reagent grade,
Il

3. Silica gel, indicating type, 6- 16 mesh.

B. Glass Fiber Filters

f
; . PR J C -
mml 1 I, Heat the filter to 900°F for one hour then desiccate {or 24 hours.
o 2. Identify all filters sequentially using a five-digit number. The first digit
MMI . equals the diameter of the filter; e.g., "30079" signifies the 79th 3" filter
‘ weighed,
mmm 1 3. Weigh the filter to the nearest 0.1 mg. Record the weight, the
b identification number and the date.
Wmi ; b Place the filter in a clean, dry container {(petri dish) which is identilied
I with the number of the enclosed filter and seal the container.

DO NOT FOLD FILTERS.

"mu i (O Adundurm Filters

L. Sand the lip and outside of the filter (thimbie) to rermove loose particles.
i Check the thimble to assure a proper seal in the {ilter holder.
r
24 Wash the thimble a minimum of four times in clean distilled water using
MM! 3 an ultrasonic cleaner. Use clean water each time.
g
3. Adr dry the thimble.
mm B ., Ldenwdy‘Hmalhdwﬂﬂﬁszmumuanalhfugnngﬁlmwnsceramwk:hﬂa.lJ&ezmwadpha
| numeric system of tive characters, The first is the letter Aj e.g.,

nA0079" signifies the 79th alundum filter weighed.

Il
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D
Do

L3 5 3} | FRIGINAIANN, . o M = e ———-
(a1 1] i || TR G LELLET ELLELH || SR o i
i

S Place Hm&ﬂhbwﬁne‘wl at a rate

py pr s aypr e Clvn
nat to exceed 200°F ser hour, hmnfmﬁm:1MEWMHmpmwature1xllﬂﬂﬂ“h and
hold for four hours minimum.,

acmnd‘wmn%hailwrmmmramnlheatixyGOOMF

6. Cool in a desiccator for 24 hours and wei

gh‘nnthe‘meawmmtﬂ.hwng
Xﬂwcord1Tm:“mﬂgkm,ﬁdentnﬂcathmwrmmn

!
g
ber and o ate,

} EHMmm:lhw1Wﬂmﬂ3M:hwench&mn,dry«mmwhmﬁmm'wvnchmm;hﬂmmn[hmdwwnhiﬂma
number of ﬂuaﬁmmﬂumed‘HﬂrmbhzawmiﬁealwhﬁwconrahMﬂn

I]dslilhﬁﬂl“VaJuar,.Namatcuma”;mnclEhNican(Rel

L. Prmwhﬂatrnﬂe:dhnjnﬁdhmhﬂcmﬂxed‘waterikW'ﬂmammﬂhmcﬂkwntnmwland
chmamup;mwwnmﬂmwﬁ;and.mﬂammmaIkwwchﬁmuum

2. EMxWEreachirna:mmuahde,chaam(nmvmnnmw,
3. IRemanwe|$anwﬂmroImnnﬂﬂfmwzmhdmnk1manmwmhmammwn

e . e . RS JP
by, Mva&mmwrnmﬂmauﬂy'}UUgnwcﬂ‘mluxmﬁmwawta;MMTmmwﬁnuwe|ullLU»\"Icw

approximately 12 hours. Desiccate ur

THchMMlamdgﬂammequW|amw4hyht
contagner,

1. Particulate Analysis

‘!\\u

Procedure:

I WuﬂmUWﬁ:ﬂmaummmighmniinMN'or;Huwmhwn.Hlnmw;caremuﬂy to prevent loss
mf(xﬂbacmmdwwnﬂiauhmmzowiHFMH'nuwnnﬂalﬁwmiSbmmaﬁn'nmﬂrtmﬁHMWah
ralabwhmi,chﬁmwcxwuﬁdnehs(separate1m3nﬂ dishes),

2. hhmmnm%et01ﬁm3mmﬁwe51(nlthmewohnrm:oflhqukﬂkmtﬁuﬂﬁinuﬂr@mw.mmd
record,

3, Place the anhmgarscduﬁmwm,hma‘mnmﬂemlcontaMMm”armlwmmm|any|%ﬁndue
Mﬂthﬁ‘wnpUm§EN$hnmnthhwconmaWMN'u5hugcmsmihwjuwaumn

. Add the washings from the back-half of the lilter holder and inter-
connecting glassware to step 3.

A, Wash the nozzle, probe, front-half of HwaiiHcT\Wmhmﬂn;mmdtrmecychmmﬂ
orqnmﬂcmmsbypa&sJnloaaLabehnjcanﬂdnerLnnngldmmLMed*mateh
NOTE: any dry material W1the(:w:kwmaLstwumhedfonmut#mrghmn;fmmn
filter,

6, ‘Waﬁh‘wiﬂucmxncwmztheinnphuym%;mnd‘nuacanpomewmﬁirlsuﬂnﬂ-hmx:a
labeled container, :

7.

“Mn#1udth:mmahmmatrmrconummmmnn;hnﬁm&plﬁ

into a labeled container.

MNOTE:

StepsIMLﬁwl'Hthmﬂ)V‘amathﬁ‘mmummuﬁbdﬁiy(mfthe:mm

urce test team leader,
When multiple tests are conducted and it is nec

“essary to clean the sampling
trahwinwﬁm:fMMcL{thmmuﬂhneunumwkummawwnrlmmamasmﬁpﬁ" St

in an airtight, cool or refrigerated condition.

are the samples
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0000000

i &, Identify and desiccate for 24 bours, a sufficient number of 0,22
|mn m“ mermbrane filters to filter all liquid collections and washings.
9. Weigh and record the weights of the membrane {ilters.

mm “Ml 0. Filter the solutions from (step &) and (step ) separately using

o preweighed and identified membra er(sl, It may be necessary to
mm’ I start with an 0.8y {ilter then finally the 0.272y filter.

MMi 11 Measure the two filtrates from step 10 to the nearest ml and record the

| volurmes,
mm{ "l 1 2. Air dry, then desiccate [or 26 hours, all membrane filters used in the

! ¥ y .
\ i above steps. Weigh to the nearest 0.1 mg and record the weights,

i . ‘ e L -«
MM| lmm 13, [dentify and dry for two hours at 1059 & 59¢ Cosufficient evaporating
| ‘ ‘ dishes to evaporate the filtrates., Desiccate until cool and weigh to the
il nearest 0.1 mg. Record the weiphts with their identification numbers.
il & ]
[l

14, Using the evaporating dishes, evaporate 300 ml of the filtrates from
i step L1 and 300 ml pikhm»dﬁﬂlnvd'wa rer (blank) at a constant
y & A " H H
mmu mm temperature of 105 £ 59C. Desiccat te the residue until cool, weigh
) until constant weights are achieved to the nearest 0.1 mg and record the
final weight, THE WASHINGS FROM EACH INDIVIDUAL COLLECTION

NMi]"m TRAIN HALF ARE TO BE KEPT SEPARATE.
1' 13, K'HdH!HnHIWPWVtTdH‘h”fdulvqu1l‘WHHHH'uﬂ acetone washing (from
il steps 6 and 7) into separate prewelghed evaporating dishes after
"Mm !mn rmeasuring and recording each volume of acetone. AS ABOVE, KEEP
i EACH COLLECTION TRAIN HALF SEPARATE.

mmm “Ml lé. Place a measured quantity of unused acetone, equal to the transferred
volume of acetone washing, into a preweighed evaporating dish for use as
a blank.

mmm IMl 17, E vapuuau»lnn§|thlddrm‘&ndwwH=uul,unps from steps [5and 16 ina
' vacuum at 607,

mmm “mm 18, Desices

ate to constant weight, reweigh and record.

‘ L. Handle the used glass fiber or alundum filters carefully to prevent loss of
mmm mmn material.
] !' I
| 20, Air dry the used alundurn and glass fiber filtecs if necessary, desiccate
MMMi i 24 hours and weigh, Record the weights and the idemtification numbers.
n
: ' 2l Weigh and record the spent silica gel to the nearest 0.3gm.
mmm[ "m" 2% Dy the spent silica gel at a tempera ature of 1057°C for 12 hours.
an il
"mm" 23 Desiccate until cool then-reweigh to the nearest 0.3gm and record.

I
i »
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“"‘ - R. Caloulations

mr I Front or Back-Half Water Wash
L For eachs

|Ml a.  Insoluble Particulate

wuﬂmmWHMﬁ'ﬁwmmrvwamﬁn:«rnenﬂmwuuﬂﬁihﬂw‘muf:umﬁghm

b Soluble Particulate

“mn (ﬁltrat&<dhﬂn\wtpdnhma‘wtﬁ

L, &, Sohﬂmmrﬁartnnﬂﬁxﬁ
Il

Il s

“m{ A, insoluble Particulate

]'n(uuﬂmwﬂbhuﬂ«uﬂhmmmmauwhl»nj”“” wash val,

aliquot

o Front. or Backmkhnflmcetmne‘Wﬁmh

For each:

Twashings dish wi-tare wt,) « (

CLMm&]FHMH‘Finwlur}khwmhmm Filter

used filter welght « filter 1

ﬂm b Water Vapor

mm b. Impinger solution

are weight

o Silica gel

mwﬁght<mfﬁpentsmnmﬂ;gelu mwdghtcﬂfdrmmiﬁnh:agyﬂ

limalimuﬂmgﬁm‘wuhnnes<minnjaiinunn@ﬁW‘wnhnn@s
I

I
[
mm{ | Cetober 1987
I

I
|

o i ow



I
Il

I

i

||||||
] |||
mm
I
I
I
I
I
I
I

SAVPLING TRAIN COMPONENTS

o*
e

hﬂm:ﬁﬂMMWHMJmmw‘Mmemu“

iy ny g '

1]

Environmental Consultants

pAETHOD OF USH, AND ANALVTTCAL

TG HN TQURES

A, Componends

by

Stainless ateel or glaas probe with minioum 3/16 inch
diameter opening, heated above the ey polint of the gas
shream to be sampled,

Glass (m,hw efficlient for removal of particles
off B wmicrons op greater, and oyelone collection

flag®., In cases of low curLL1ul?,n loadings, a
gless ayelone eliminaton may e substituted.

In=line filter of 0.3 micron porosity,

Heated chamber fonp maintaining glass fiber filter and
ayelone above fthe dew point of LL& gas gtream to be
gampled,

Impingers placed in the following orden:

&, A 500 mlu modified Greenburg-3mith lmpinger

£Llled with 100 mls, of diatil: ed delionized waten,

B 4 500 mlu ﬁrvenhuny Smith dmpinger filled with
100 mle, of distilled deionized water,

Co A BOC ml, modified
left dry to act acs
ﬂnhvttumu waten,

- Greenburg-Smith impinger
boa water trap o remove

4., A BO0 ml, modified Gresnburg-Smnith impingen
contaloing approximatsly 200 grams of presisely
welghed silica gel,

An dce bhath in which the impingers are partially
submerged to maintain ewxit L‘mpurlburv well
below the dew point of the gas to be sampled,

Dry gas meter equipped with a wacuun

up to 30 dinches of mercury, and a csl

g

=
L LD
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Anal

starting with clean eguipment, a leak check is performed
by drawing & vacuum of 15 inchea on system as indicated
on toe vasuum gage. Leak checka are also performed
pogt-test and corrections may e necessary to account

for increasges in the leakage rate,

The sample is collected at isokinetic rates based
upon a veloelty profile determined with the use of an

3" type pltot tube,

Samples ere taken at multiple points scross the gas
stresm representing equal areas of c¢rogs-sectional

flow, and each point is sampled for as long a time
ag ia feasible,

Molsture content of the gas stream is determined by
the condensation method, using a series of cooled
Tmpingers described above (4-5).

The duration of the test depends on the number of
sample points and the time required to equally
semple each point. In no case will the sample time
be less than that required to collect a aufficient
gample for complete analysis,

whical Technigques

1
o

Coa

!:) "

Before use, the filter is deaidcated for a period of
2l hours and weighed to the neareast 0,1 g .

When processing the sample, any matevis deposi e

inside the sample probe, glass cyolone or cyalone
eliminator) and the- front half of the Ffilter holdenp

lg washed into a container uging acetone, or othen
sultable solvent, evaporated to drypness at elther mMmuwH
conditions or below fhw boiling point of acetone (55Y% G,
degiceated for a period of hours, and welghed to

the neareat 0.1 ng.

1
\
1

After sampling, the in-line glass fiber filter is
desiccated for a period of 2l hours and wamgh@dto the

nearest C,1 mg.

The moisture content is determined by collecting t%@
liguid in the impingers deseribed above and measuri L
the difference between 200 ml, and the measurement 19
recorded as inerease in water., The apeunt silica gel
la weighed fo the nearest 0,1 gram and the invvmwwu

g dncluded in the moisture content determination,

The ligquid in the melnpm'q mey be analyzed for
par culate matter and the weights may e included
in the particulate catah,
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"
Mm o The meMLymu%ﬁaulatmzhnﬁﬂmasyﬂtﬁm is the aum of
that collested in Nos, 2,3 and posaibly 5, The
i sontribution of each portion shall be individually
NWI identified. The inclusion of the lmpinger particulate

cately is Lo be considered on an individual basia,
|

suitable messurementa of ges temperature, wmoisture

"Mm T+ The emisaion rate and salenlations ave made fpom
sontent, velocities and materials collected, In
A
Il

order for & test to be considered valid, isokinetic
sempling rates shall be betwesn 90% and 110%.,

B. ALl equipment, including orifice mefter, probe tip
"Mm nozzles, dry gas meter, and temperature messiring
devices ls calibrated an a regular bagis, dependent
mmn on the frequency of equipment use,

Jo  The.stack gs

N

- ¥ b
a sample of stack gas and analyzing the sontents
|Mw with an Crgat anslyzer op Fyrite analyzaen,

il
[l
il
il
[
i
i
I | o
I
Il
I

3ocontent ls determined by collecting
3
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Environmental Consultants

PITOT TURE CALIBRATION

ALL pitot tubes ape geometrically aligned and within
the limits as prescribed in the Federal Reglater.
Therefore, they are assigned s value of C. Bl

In the event that a pitot tube tip ia altered during
transport, and the geometrio qualifications cannot be
met, the plitot tube is calibrated according to the

Pwdmrai Register, In this cas e, the new calibrati
fac i lisved in the report and used in the caleulations,

AR

SRATURE SENSTNG DEVICE CATTRBRATTIONS

ALl mmpuntvwvu sensing devices used during & tes

28t geries,
ineluding ihezmnmunplﬁn and thermometers are calibrated
after each test series, ag EheX:

Heg

ified in the Federal
,:nber" In the event 28e calibration factops
fall within the limits as specied, no corrections are
necessary. In the ewnt that a device ig outside the
Limits, a3 specified, the correction factor 1a listed
and uvsed in the saloulstions,

HAME[HW“BIYMJP CAL

ATTON

The = g 38
determined after each hest series vaing a micrometer on
ﬂevqu]:Jﬂmmnnww a3 specified in the Federal Ragisten,

samp L ing nmmmle used during the test series ia
1
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DHY GAS METER AND ORIFICE METER CALIBRATION
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MMl December 9, 1986
Princeton Testing Lab

il
\ PO Box 3108
Il Princeton, NJ 08543

Attn:  Glenn

NNMI Dear Sir/Madam:

b ol > - TN - L, - p [ g, l'* ) " . e T 1y
This is to VHFlITV that your Mudel AL-20 American Wet Test Meter,
NNM‘ Sari ml|]m3m 14524, has Innwnl.Wlnnwa1ul Nllh an American 5 Ft,

Ball Prover, Serfal No, 1045, It is traceable to the buwﬁnw of
Standards,

"NM“ Reference No, 26727, PL-TAPE,

'! Sincerely,

MMm{ . CARL POE CO., INC.
o

” 2
' ) S

mmmi | (f__JQLAf” i R
Carl W, Poe
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GOURCE SAMPLING CALCULATLONS NOMBNGLATURE

An
As
Bwo
Gm
Gp

e
i

‘!:!I]Ei. av i!; o

hﬁqJ

)Y

i8]

Md

Mn

Ma

(VB gog=
Poar
praxe

0

Pat

a8
(Qa)stad .
Ta

Tatd
Vi

Vi

Vms G
Ve
Vaatd

Ve

Nozzle Ares, fhmp

ﬂLmMHJMNMM.ﬁWuL

Wa ter Vapor Proportion, by volume, dimenasionless
Metar Caorrectlion Factor, dimensiaonless

Pitmm Coafficiant, dimensionless

Particulate Copocentration, units specified
Average Pressurs Drop Across Orifice, immﬂam
Watar Vapor Content, dimensionless

Parcent Tsokinetio of Test, dimensionless

o hf, unit correction

Molecular Weight of Dy Gas

Total Particulete Catoh, grams

Molecular Weight of Stack Gasg

Average of the Square Roots of the Velocity Head
Barome trdio Pregsure, in. HE&

Pollutant Mass Rate, 1h./hr.

Timea, minutes

29,92 In. Hg.

Seack Gas Flowrate, actusl cuble feet per minute
Seack (tas Plowrate, atandsrd cuble feet per minute
Stack Gas Temperaturs, YR

530%R

Tnoreage in Liguid Volume in Impingers, ml.
Volume Sampled at Meter Conditlons, £,

Volume of Alr Metered st Standard Conditions
Stack Gag Velocity, ft./sec,

Steck Gag Veloeity, steandard conditlions, fhe/min,

Volume of Liguid Collected, cublo feet
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